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The paper is a first attempt to analyze mutual interests and conflxcts 
among countries and groups of countries. On the basis of a set of 
multiple criteria characterizing these countries the relative discrepancies 
among countries and criteria are examined. The analysis is illustrated 




2. International Complexities 
3. International Multi-Criteria Profiles 
4. International Policy Issues and National Attributes 






1. Introduction * 
International conflict analysis aims at identifying the discrepancies among 
nations (or groups of nations), which might potentially explain the economie or 
political conflicts among these nations. Changes in (dis)similarities among nations 
may be a result of either internal forces or external interdependencies. Even if 
it were possible to consistently aggregate national interests to a master control 
of a global welfare function (which is contradicted by Arrow's theorem), a mean-
ingful reconciliation of national interests is often an illusion due to the in-
terwoven structure of international systems. Consequently, any change in one 
component of the global system will (directly or indirectly) affect the states 
of the other components (cf. Herman and Montroll, 1972) . 
Theoretically speaking, one might argue that the neoclassical Pareto principle 
extended with the compensation principle might lead to a balanced international 
system characterized by a Pareto equilibrium among the actors. In reality, however, 
this situation does not occur because 
there is no system (neither a market system nor an institutionalized system) 
which shapes the conditions for the fulfilment of such an equilibrium situation. 
the actors in the international system do have such strongly conflicting in-
terests that harmony or cooperation strategies are less likely than international 
competition and power conflicts. 
Because international consensus lies beyond the possibilities of our present 
international system, it is extremely important to determine the extent to which 
nations or groups of nations differ mutually. Even if different nations would have 
entirely diverging interests, it may be in their self-interest to seek for com-
promise strategies with other nations. This is essentially a problem of multi-
person game theory (or, in a dynamic setting, differential gaming). A necessary 
input, however, for any international conflict analysis will be the identification 
of the major discrepancies among the entities of the international system. In 
respect to this, the calculation of discrepancy measures among these entities is 
an extremely important step toward gaining more insight into the components, 
backgrounds and strategies of international conflicts. 
* The author is indebted to Marcel van Handenhoven and Willem Zoetmulder for their 
stimulating comments on an earlier draft of this paper and to Wouter van 
Veenendaal for his computational assistance, 
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2. International Complexities 
The international pattern of relationships between countries offers a 
diffuse picture of a complex network. This complexity is inter alia due to: 
the interwovenness of economie competition (among others, supply-demand con-
ditions) and political conflicts (for instance, East-West relationships). 
- the dominance of economie factors, so that the international economie structure 
(e.g. the skew distribution of welfare) determines to a major extent the 
development perspectives of countries fcf. the North-South relationships). 
- the multiplicity of national and international political issues and objectives, 
so that goal conflicts are mostly likely to arise (for instance, between 
economie growth and environmental quality). 
- the skew distribution of raw materials and energy, so that only a few countries 
control the supply of necessary inputs for production systems everywhere in 
the world (for instance, the dependence of OECD-countries on OPEC-countries). 
- the fact that many countries may play different roles in different international 
institutions (e.g. in the EEC, OECD and UN) at the same time. 
the unsystematic way in which international conferences are being held, so that 
there is hardly any coordination in terms of issues to be discussed at success-
ive international meetings in different forums (for instance, UNCTAD and GATT). 
the diffuse role of many international institutions and agencies in inter-
national development strategies (for instance, IMF, World Bank, IEA) and the 
dominance of some countries in these institutions (for instance, the dominating 
role of OECD-countries in the IMF, and the minor role of LDC's in the IMF). 
The foregoing remarks indicate that a more thorough analysis of the positions 
of the successive countries (for instance, a strength-weakness analysis), the 
dominating issues in international policies, the interrelationships between 
countries and issues, and the identification of clusters of parallel interests and 
of groups of countries is a prerequisite for getting more insight into the long-
run international decisions, activities, conflicts and strategies (either in an 
institutionalized way or not). This is illustrated in a simple way in Fig. 1. 
set of countries 
set of observed 
characteristics in 
each country  
31 
set of internationa 
policy issues 
structural relationships 
\ between countries and 
issues 
clusters of both 
countries and issues 
(incl.priorities) 
I 
actions and strategies 
Fig. 1. A simple representation of international policy structures. 
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Fig. 1 indicates that a wide variety of international policy issues 
associated with a set of countries can be related to a series of national (mainly 
economie) features of each country. The position of each country and their mutual 
relationships determine the emergence of clusters of countries and/or of related 
international policy issues, which determine in turn the actions and strategies 
of countries (or blocks of countries). 
Fig. 1 presents a static network which might be adjusted inter alia for 
international dynamics, the simultaneous operation in different institutions by 
several countries and international institutionalized decision structures. In 
the next sections, a more extended exposition of the contents and the structure 
of an international discrepancy analysis among countries (and groups of countries) 
will be given, which may be used as one of the building stones of Fig. 1. 
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3. International Multi-Criteria Profiles 
The international political situation is strongly dominated by economie 
factors associated with the scarcity of money, commodities, energy, food or raw 
materials. The topics discussed at most international conferences indicate that 
many political conflicts at a global scale are to a large extent a consequence of 
discrepancies among countries with regard to finances and money, food, raw mate-
rials, energy and commodities. All these issues have played an important role in 
past 
discussions at/meetings of many institutions such as IMF, UN, OECD, OPEC, EEC and 
IEA. 
It has to be added, however, that all these issues are multidimensional in 
nature; they are the result of targets set by the various nations and of the 
economie situation of these countries. Therefore, it is necessary to relate each 
of these issues to a large set of national characteristics which determine implic-
itly or explicitly the successive issues discussed at international conferences. 
This is also a prerequisite to identify the discrepancies between countries. For 
instance, the energy issue has to be related to the supply of oil, the oil price, 
the demand for energy, the use of the financial surplus by OPEC-countries etc.; 
international trade has to be related to the international tariff system, trade 
policies, comparative .advantages etc; raw materials have to be related to price 
stabilisation, food supply etc; 'money and finance' has to be related to inter-
national loans, IMF-conditions, aid in case of deficits on the balance of payment 
etc; development aid has to be related to program lending, financing of inter-
national funds and the realisation of the 0.7% target for development aid from 
the rich countries etc (see also Van Handenhoven & Zoetmulder, 1980a). 
Consequently, all these issues require a painstaking and accurate data 
collection on all relevant attributes of these issues at a national scale. The 
attitude of a certain country with regard to a given international issue is then 
the result of a set of forces exerted by the set of national attributes. The 
values of these attributes also determine the degree at which a certain country 
is prepared to cooperate with other countries in regard to a certain joint rele-
vant alternative. This is also a useful way to analyse international interaction 
patterns between OPEC-countries, developing countries and the western countries. 
Formally speaking, one may define an issue profile (a set of topics regu-
larly being discussed at international conferences) and an attribute profile (a 
set of national characteristics which determine the attitude of countries re-




Fig. 2. A profile representation of attributes and issues. 
A closer examination of Fig. 2 requires three steps: 
the assessment of the values of all national attribute profiles; this means the 
estimation of all elements a ., where a . represents the level of the ith 
ni ni 
attribute (related to issue j) for country n. 
the assessment of the functional linkages between all attributes of each in-
dividual country (an intranational model). 
the assessment of the functional linkages between the attribute profiles of 
successive countries (an international model). 
The laak of a reliable set of international (time-series and cross-section) 
data hampers the application of steps 2 and 3, so that only step 1 can be realized. 
But it has to be added that the information contained in step 1 can be used to iden-
tify correspondence and discrepancy patterns between countries and/or main 
issues. Consequently, the analysis of interdependencies among and within nations has 
to be made by means of an analysis of the positions of all nations regarding all 
attributes related to each international issue. In this respect multivariate 
cluster techniques may be extremely useful methods of gaining more insight into 
complex international policy structures (cf. Wang and Lake, 1978). 
There is, however, an additional problem. Much information contained in the 
national attribute profiles is rather 'soft' and inaccurate in nature, due to a 
lack of reliable statistics. Very often one has to deal with ordinal scores only. 
Consequently, many traditional multivariate techniques such as principal component 
analysis and interdependence analysis cannot be applied. Fortunately, however, 
recently a whole series of soft data techniques have been developed which allow 
the application of normal numerical and mathematical operations on (transformed) 
ordinal data. Especially, the class of multidimensional scaling methods is ex-
tremely important (see among others, Nijkamp, 1979, and Nijkamp and Voogd, 1980), 
although alternative methods such as logit analysis might be used as well (see 
Nijkamp and Rietveld, 1981). In section 5 an introduction into multidimensional 
scaling analysis will be given. First, however, more detailed attention will be 
paid to the components of the issue profile and the attribute profiles in each 
country. 










4. International Policy Issues and National Attributes 
As mentioned before, the issue profile is composed of the following elements: 
international trade 
- raw materials and food 
energy 
- money and finance 
- development aid 
Each issue can be associated with an attribute profile which determines the 
national interest attached to a certain international issue. The choice of the 
specific attributes related to each issue is mainly made on economie grounds. These 
attributes characterize the position of the country at hand with regard to the 
item concerned from the economie viewpoint of the country itself. For the richer 
countries the scores on these attributes reflect also their economie power position; 
for the less developed countries these scores can also be seen as a proxy for their 
needs. The information on these items is mainly based on several international 
statistical yearbooks published inter alia by IMF, UN, OECD, OPEC, IEA, etc. (see 
also Van Handenhoven and Zoetmulder, 1980a, 1980b). The following attribute profiles 
can be distinguished: 
A. International trade profile 
1. a preferential tariff system for all developing countries 
2. differentiation according to degree of development of countries 
3. further elaboration of results of multilateral trade negociations (MTN) 
4. treatment of own raw materials by developing countries themselves 
5. financing of commodity trade and of domestic treatment of raw materials 
6. access for developing countries to world markets 
7. adjustment of international trade system in favour of developing countries 
8. choice of UNCTAD as the main forum for international meqotiations. 
B. Raw materials and food profile 
1. market stabilisation via an integrated raw materials programme 
2. revenue stabilisation 
3. financing of an international raw materials fund 
4. linkage of product prices to western inflation 
5. financing of domestic treatment of raw materials 
6. new exploration and exploitation of raw materials 
7. a system of own raw materials for multinationals 
3. aid for purchasing food 
9. commercial treatment of food. 
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C. Energy profile 
1. linkage of oil prices to western inflation 
2. preferential oil prices for developing countries 
3. predictable and gradual evolution of oil prices 
4. agreements on supply and demand of energy 
5. institutionalisation of supply and demand of energy 
6. cooperation with regard to alternative energy research 
7. creation of an energy authority in the UN framework 
8. protection of assets in western countries. 
D. Money and finance profile 
1. increase of SDR-assignments (special drawing rights) 
2. regular and sufficiënt SDR-assignments for reserve needs 
3. alternative distribution of SDR-assignments 
4. new medium-term balance-of-payment facilities 
5. revision of criteria for determining financial quota (including more 
control over IMF and World Bank) 
6. extension of refunding period 
7. improvement of quantitative restrictions on obtaining funds 
8. relating conditional capital loans to causes of deficit on balance-of-payment 
9. a new system of conditions for financial support 
10. improvement of IMF compensatory facility 
11. creation of a substitution account 
12. long-term facilities for purchasing capital goods 
13. better access to commercial credit provisions 
14. financing of trade 
15. better guarantees in case of nationalisation. 
E. Development aid profile 
1. 0.7% share of GNP for development aid from western'countries 
2. improvement of financial aid conditions for developing countries 
3. binding commitments for a longer period 
4. more program lending instead of financing of projects 
5. reduction of financial burden for developing countries 
6. creation of supplementary international funds 
The scores on these attribute profiles for a whole set of countries are con-
tained in a tentative form in the Annex (zee also Van Handenhoven and Zoetmulder, 
1980a). These scores are ordinal in nature, but have been assessed after a careful 
analysis of many international documents, especially as far as their impacts on the 
balance-of-payment or growth perspectives of the successive countries is concerned. 
These scores are running from 1 to 7, where a value of 4 reflects an average 
(intermediate) position. 
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Now the essential problem of this study is to identify discrepancies among 
countries, issues and attributes in order to assess the possibilities for com-
promise (cluster) strategies among countries. This requires an ordinal discrepancy 
analysis, for instance by using a multidimensional scaling analysis (see also 
Adelman and Morris, 1974). The latter technique will be exposed in greater detail 
in the next section. 
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5. Introduction to Multidimensional Scaling Methods 
Multidimensional scaling (MDS) methods have originally been developed in 
psychometrics. The rationale behind the use of MDS methods was to transform 
ordinal data, that describe in a N x N paired comparison table the (dis)similarity 
between N objects, into cardinal units. Assuming, for instance, a symmetrie paired 
comparison table and omitting the self-dissimilarities on the main diagonal, one 
has in face ^N(N-l) ordinal dissimilarity relationships. The only way to represent 
these N objects as (cardinal) coordinates in a Euclidean space, is to reduce the 
number of dimensions. Suppose that the Euclidean space is K-dimensional with 
K <_ 1jN(N-l)/l= h (N-l) . Then the coordinates of the N objects in a K-dimensional 
space can be estimated due to the fact that the transition from higher to lower 
dimensions implies in general the emergence of degrees of freedom which can be 
used to extract cardinal information from the underlying ordinal data structure. 
The main criterion for assessing the coordinates of the N objects in the new K-
dimensional space is that these N points must have a configuration such that the 
interpoint distances bear a maximum correspondence to the rankings in the initial 
dissimilarity data. 
If the ordinal dissimilarities are denoted by 6 ,(ri>n'), the paired com-
parison table A for dissimilarities between items is: 
(5.1) 
If this symmetrie matrix is supposed to have a complete ordinal ranking without 
ties, the highest rank number is JjNCN-l) and the lowest 1. It should be noted that 
the assumption of the absence of ties is by no means necessary and that it can 
easily be relaxed. In such a table of ordinal dissimilarities the transitivity 
conditions are not necessarily satisfied. Suppose now that the N objects are to be 
represented in a K-dimensional Euclidean space. Then one has to construct the 
following N x K configuration table which represents the coordinates of the N 
points in this space: 
A = 
, \ 


























Next one may define a distance measure (e.g. a Euclidean distance metric) between 




(x , - x nk n.k'
2} (5.3) 
The best way to achieve an optimal fit between the ordinal data from (5.1) and 
the cardinal data from (5.2) is to impose the condition that the geometrie con-
figuration of (5.2) should be such that the distances represented in (5.3) do not 
violate the dissimilarity conditions from (5.1). This best fit can be achieved 
by means of some sort of least squares procedure, viz. by minimizing the (normal-
ized) residual variance ('stress'). This stress function (or loss function) may 
have the following shape (although a more general Minkowski metric is also 
allowed): 
s = 
n,n' nn' nn' 
2\ h 
n ji n' (5.4) 
n,n' nn' 
where d is already defined in (5.3) and where d , are order-isomorph values nn' nn' e • 
(so-called disparities) which should be determined subject to the condition that 
d is in agreement with 6 ,; in other words, d , < d ,,, whenever 6 , < 6 nn nn nn' - n n " nn' 
Such a stress function may be regarded as a measure for the degree at which the 
information from C contradicts that from A. One possible way to determine d 
may be a monotone regression which can be formalized as: 
nn 
nn' 
min = Z 
d , n,n' nn' 
d , - d , 
nn' nn' 
s.t. 







An alternative procedure is inter alia a rank-image method. Instead of linear 
distance functions, any other nonlinear distance metric may be used as well. 
Before (5.5) can be applied, a first 'guess' of d , has to be made. This first 
guess can be made after the determination of an initial configuration of (5.2); 
this configuration is often the result of a principal component analysis with K 
components applied to (5.1). Given de initial configuration, the initial distances 
between the points of a configuration can be calculated and substituted into 
(5.5); these distances are normally measured with respect to an ideal point which 
is specific for each individual. Next, the monotone regression may be carried out 
in order to assess an initial value for d ,, so that the disparities are in 
accordance with the (dis)similarities. Thus, d , is not a specific distance, but 
nn 
a number that is as close as possible to the original distance d , while being 
in accordance with the (dis)similarities. 
When the initial values of d are substituted into (5.4), a minimum stress 
nn 
can be calculated (in terms of x ) by means of a numerical solution procedure for 
minimizing (5.4) (for example, by means of a gradiënt method). The resulting values 
of the configuration can again be used to assess a new value of d , etc, until 
after a number of runs the whole procedure converges. 
So the MDS procedures are based on a whole series of successive steps: (1) 
(2) the 
calculation of an initial configuration which is successively manipulated in order 
to obtain a monotone relationship between the original dissimilarities and the 
the construction of a paired comparison table of dissimilarities 6 ,; 
ultimate distances d (3) the use of a set of intermediate variables d (so-
nn'' nn• 
called disparities) which are determined in accordance with the (dis)similarities 
and which are used in a stress function (a loss function) so as to minimize the 
discrepancies between the unknown distances and the disparities; (4) the use of 
an iterative algorithm which guarantees ultimately a convergence. The whole pro-
cedure is represented in a simplified manner in Figure 3.. 
Dissimilarities S, 





Minimize s ,Satisfactor)r> ( Stop ] 
Figure 3. Simplified representation of an MDS-orocedure. 
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The conclusions which can be drawn from the ultimate value of the stress 
function are slightly subjective, so that certain rules of thumb may be helpful: 






Another subjective element concerns the choice of the dimension K. Clearly 
one should strive at a minimum stress with a minimum number of dimensions involved. 
It is clear that the ultimate interpretation of the configuration is also a matter 
of personal inventiveness of the researcher, so that here again subjective ele-
ments may enter. Like in factor analysis, some of the results are invariant against 
a translation and rotation of the axes (provided a Euclidean distance metric is 
used). A more extensive discussion of MDS can be found in Nijkamp (1979). 
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6. Results 
The data for the international conflict analysis and the results of a two-
dimensional MDS procedure for the ordinal rankings of the issues for a (condensed) 
series of countries are contained in the Annex. 
These results give rise to the following brief conclusions. 
A. International trade 
the EEC-countries appear to form a cluster of joint interests, while the USA, 
Canada and Japan have also positions closely related to the EEC-countries. 
- Cuba, China, Egypt, Brazil and Mexico appear to have almost similar positions as 
the EEC while Yugo-Slavia, Korea, India and Pakistan also form a cluster'of 
joint interests. 
the attributes of international trade give rise to the following 3 clusters: 
preferential tariffs for developing countries + better access to international 
markets, elaboration of results of MTN + treatment of raw materials by develop-
ing countries + financing of domestic production and raw materials treatment, 
and improvement of international trade system + transformation of UNCTAD into 
a new forum. 
B. Raw materials and food 
- the EEC-countries reflect again a cluster of joint interests shared with 
Japan, Egypt, Mexico and Brazil, among others. 
- the USA and Canada have a slightly excentric position. 
India and Pakistan form a close cluster. 
- the following clusters of attributes appear to exist: market stabilisation + 
revenue stabilisation + new raw materials system for multinationals, and 
financing of domestic raw materials treatment + aid for purchasing food. 
C. Energy 
the pattern of the energy item is as such less clear, especially because the 
energy interests are related as necessary conditions for all other items. 
the OPEC-countries have apparently a joint interest (on the supply side), but 
this interest is shared by other countries as the demand side (inter alia by 
several EEC-countries). This indicates that energy plays a crucial role in in-
ternational conflict management, for both the demand side and the supply side. 
the attributes of the energy issue do not demonstrate here a clear cluster, so 
that a uniform picture of solutions for the energy question is less likely to 
obtain. 
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D* Money and finance 
- the developing countries (LDC's and NIC's) show a clear joint configuration of 
similar interests. 
- Eieh. countries have a more excentric position, while the OPEC-countries have an 
intermediate position. 
- the attributes of this issue have a diffuse pattern, particularly because many 
of them are related as prerequisites for other items of the international issue . 
profile. 
E. Development aid 
the majority of EEC-countries appears to have a relatively excentric position 
compared to the LDC's and NIC's, while the OPEC-countries have again an inter-
mediate position. 
there is a clear cluster of 4 attributes jointly characterizing this issue: 
fixed share of development aid + improvement of financial conditions + more 
program lending + reduction of financial burden. 
It should be added that in addition to a separate analysis of the five 
successive issues also various combinations of these issues can be examined. This 
is extremely important for identifying joint strategies for international confer-
ences dealing with different items. The results of these experiments however, will 
not be described in the brief framework of this paper, but they can be found 
elsowhere (see Van Handenhoven and Zoetmulder, 1980a, 1980b). 
7. Conclusion 
The conflict analysis described in this paper appears to be a helpful way of 
identifying discrepancies and similarities among countries and among important 
international issues as well. In addition, the attributes of the successive items 
can also be studied in greater detail by making use of MDS techniques. in this way, 
international strategies can be provided with a more rationaFbasis, though it has 
to be added that such a pationalization is a necessary but by no means a suffici-
ënt condition for solving global conflicts. The previous analysis has also indicated" 
that seemingly intangible and qualitative policy considerations might be studied in . 
a more appropriate way by identifying the underlying economie interests and positions' 
reflected by the profiles of issues and attributes. In this way, the potential con-
flict and compromise strategies may become more transparent, particularly when the 
above mentioned analysis would be extended with complementary soft statistical meth-
ods and soft econometrie techniques (see Nijkamp en Rietveld, 1981) in order to 
assess also the structural functional relationships between countries with common 
interests or common economie positions. 
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3 . Japan 6 . 0 6 , 0 6 . 0 2 . 5 2 . 5 8 . 5 8 . 5 2 . 5 2 . 5 .U2 
4 . France 5 . 5 5.1? 5 . ? 2 . 0 2 . 0 8 . 5 2 . 0 5 . 5 8 . 5 — . i_ * 
5 . England 6 . 3 6 , 5 8 . 5 3 . 0 3 . 0 ' 8 . 5 3 . 0 3 . 0 3 . 0 . 2 1 
6 . FRG 5 . ? S« 5 5. '5 1 . 0 5 . 5 9 . 0 2 . 0 5 . 5 5 . 5 - . 2 9 
7 . I t a l y 7 . 0 7 . 0 7 . 0 4 . 0 1 . 5 9 . 0 4 . 0 1 . 5 4 . 0 . 1 2 
8 . N e t h e r l a n d s 6 . '„> 6 . 5 6 . 5 1 . 0 3 . 0 9 . 0 3 . 0 3 . 0 6 . 5 ' " ' " . 1 * 
9 . S a u d i - A r a b i a >) * * > ! « ****• ***'* * * * * ^ # jftjjt * * * * * * * # 1 . 0 2 . 0 - . 0 3 
10 I r a n » * * * * * * * ^ ^ ^ ^ * * * * * * * * * * * * * * * * l . * 1 . 5 . 1 6 
11 Venezuela > : ajcaft * * * * * * * * * * * * * * * * * * * * * * * * * 2 . 0 1 . 0 . 3 6 
12 N i g e r i a n jjofcafc **:£* Jtutfjs* * * * * * * * * * * + * + * * + 1 . 5 1 . 5 • 16 
13 A l g e r i a 7 . 5 ' 7 . 5 7 . 5 7 . 5 3 . 5 3 . 5 3 . 5 1 . 0 3 . 5 . 4 6 
14 Yugo-,9 l a v i a 3 . 0 3 . 0 7 . 0 3 . 0 9 . 0 3 . 0 3 . 0 7 . 0 7 . 0 • — • 1 f 
15 Cuba 7 . 0 7 . 0 9 . 0 4 . 5 2 . 5 7 . 0 4 . 5 2 . 5 1 . 0 . 4 6 
16 China 5 . 5 5 . 5 7 . 0 *+** 1 . 0 3 . 0 + + * * 3 . C 3 . 0 . 3 9 
17 Korea 3 . 3 3 . 5 6 . 5 o * J 9 . 0 3 . 5 1 . 0 3 . 0 6 . 5 - . 0 2 
18 I n d i a 3 . 5 3 . 5 7 . 5 • ' 3 . 5 7 . 5 3 . 5 3 . 5 9 . 0 3 . 5 , 4 3 
19 P a k i s t a n 3 . 5 3 . 5 7 . 0 3 . 5 8 . 5 3 . 5 3 . 5 8 . 5 3 . 5 , 4 1 
20 Egypt 7 * 5 7 . 5 7 . 1 7 . 5 3 . 0 3 . 0 3 . 0 3 . 0 3 . 0 .4^ : 
21 B r a z i l 5 . 5 5 , 5 5 . 5 5 . 5 5 . 5 «ï.5 5 , 5 1 . 0 5 . 5 - - . 1 2 
22 Mexico 3 . 3 ' " 3 . * ' 8 , 0 3 . 5 3.«= 3 . 5 3 . 5 e.o 3 . 0 . 1 9 
results of two-dincncional 
MDS-procedure fo r raw 
m a t e r i a l n & food a t t r i n u 
k1 - . 1 0 56 - . 4 3 1 3 
n?: - • 1 M 6 4 - . 4 4 3 2 
B3 - . f ) 5 6 1 . 0 3 4 0 
D4 - . 4 6 6 3 - . 0 2 1 7 
B5 • 0 2 6 9 .«1180 
B6 .01'<". - • . 5 4 7 2 • 
B"7 - • 1 5 l ó - . 4 1 0 2 
38 . ' 1 2 6 5 . 0 1 9 2 • 
B9 , l . O O u u . . 1 8 25 
Table 2. Data and results of two-dimensional MDS-proccdure for countrioa and raw material 
ordinal rankingo of international onorgy data 
coun-





















Cl C2 C3 C4 C5 C6 C7 C8 
4 , 0 
2 . |J 
6 . 0 
3«5 
2*u 
2 , 5 
6*5 
6 , 5 
6 . Li 
6 . U 
o , 0 
2 .0 
3 . ? 
2 .5 
1 .0 
6 . 0 
3* u 
8 . o 
l . ü 
i . U 
7 . 0 
4 »ü 
1 .0 
3 . 0 
1 .5 
3 . 0 
3 .? 
5 . f» 
2 . 5 
2 . 5 
3 . 5 
3 . 0 
3 . 5 
5 , 5 
4 , 5 
6 . *5 
6 . 0 
6 . 0 
7 . 0 
ó«ö 
3 .5 
5 . 0 
6 ,5 
' 6 , 5 
6 . 5 
6 . ? 
3 , 0 
3 . 5 
•i . J 
2 . 5 
5 e 5 
3 . 5 
6 . 5 
3.F> 
3 . i» 
O e -» 
i . 8 «' 
6 »'J 
5«a 
6 . 0 
7 , 0 
5 . Ü 
6 . 5 
6 *5 
6 . 5 
6 . 5 
6«U 
3*5 
3 . 5 











2 . 5 
3 . 5 
2«ö 
1 .0 
3 . 0 
3 . y 
3 , 0 
8 .0 ' 
7 . 5 
7 .5 
6 , 0 
5 . 5 
6 . 0 
4 . 5 
6 , 5 
5»'S 
6 . 0 
3 . 5 
6 .0 
6 . 5 
6 o u 
5 . 0 
6 , 0 
3 .5 
5 . 0 
6 .5 
3 .0 
3 . 0 
1.5 
1.0 
7 . 5 
7 . 5 
6 .0 
5 . 5 
6 . 0 
4 . 5 
3 . 5 -
7 . 0 
7 . 0 
6 .5 
2 . 0 
5 . 0 
1 .5 
1 . 0 
6 . 0 
7 . 0 
2 . 0 
2 . 5 
6 . 5 
1 .0 
4 . 0 
3 , 0 
1 .0 
1 .5 
6 . 0 
5 . 5 
6 . 0 
2 , 0 
3 . 5 
' 3 . 5 
4 . 5 
3 . 5 
3 . 5 
6 , 5 
6 . 0 
5 . 0 
2 . 5 
7 . 0 
8 .0 
6 . 5 
3 .0 
6 , 5 
6 .5 
6 . 0 
3 . 5 
3 .5 
* * + * 
r e s u l t s of two-dimensional 
jrocnduro for counLrios 
M 
- . 1 0 6 , : • 10 G 5 
- . 6 4 5 3 -•• 04 f i q 
- . 0 2 2 1 . 2 1 3 7 
• 2 9 * 4 I . C O Ü O 
- . 7 5 3 2 . 5274 
- . 3 4 2 6 , 3 5 4 9 
- • 0 1 2 Q . 2 2 3 6 
- . 0 6 n . 2 3 3 9 
• " . 0 0 29 . • 3 54 5 
. 5 7 ^ 3 . 5 1 2 4 
~ . ' » 5 2 u . 1 2 71 
- . uó ie . 0 7 ^ 1 
• C 30o - . 1 7 1 7 
"••1*126 - . 0 6 1 ^ 
• i ^O t ; - , 3 Q ü Q 
~ . 0 7 4 1 « U6C(1 
- . 0 4 9 2 . 1 2 7 2 
" "» . . • in 9 - . 2 0 2 5 
~.UOc>7 - . 4 1 7 1 
- • d - 6 49 - - ~ » 2 n 7 j . 
. 2 0 * 1 - . 7 0 94 
•u3r-9 - . 1 7 3 6 
results of two-dimension 
ai - . 6 0 3 5 
C2 . 4 6 0 5 
C3 'j . 5 4 4 9 
c4 ; ' ~ . Ü I 3 5 
C5 - • 5 ^ 4 6 
C6 "i . 3 6 3 6 
C7 i - . 5 7 1 7 
C8' i * i « 4 3 
- . 1 3 1 1 
. 2774 
. 0 0 81 
- . 4 0 1 2 
.4184 
. 1 6 5 0 




Table 3. Data and results of two-dimensional MDS-procedures for countries and energy attr 
3un— 
o r d i n a l r a n k i n g c of i n t e r n a t i o n a l money and f inanco d a t a 
i r i o 3 . 
ni i ) 2 Jü D4 Dü D6 D7 33 D9 D10 Dll D12 D13 
1 4*1- 1 2 . 5 1 1 . Ü Ö ,u 2.C* *5 ; i Q » 8 «U 2. - Ï ft.ö 4 . 5 1 2 . 5 1 5 . 0 
2 6 . 0 1 . 5 ó .C 13 . 5 1 1 . 3 11 • *i 11 .> 6 , 0 1 4 . 5 1 . 5 6 . 0 6 , 0 6 . 0 
3 1 1 . 0 4 *:, 1 1 , 0 4 . 5 1 1 . 0 4 . 5 15 . 0 1 1 . 0 1 1 . 0 4 . 5 4 . 5 1 1 . 0 1 1 . 0 
4 5 , 0 5 . 0 1 4 , 5 1 . 0 **Q 1 1 . 0 1 1 . 0 1 1 . 0 1 4 . 5 5 . 0 5 . 0 1 1 . 0 5 . 0 
5 4 . 5 b , 5 2 . 0 1 4 . 0 a,5 0 . 5 8 . 5 4 . 5 8 . 5 2 . 0 2 . 0 1 2 . 0 1 4 . n 
o 5 . 5 IJ. . 5 1 . 0 1 4 . 5 5 . Li 5 . 5 * . p 5 . 5 5 . 5 5 . 5 5 . 5 1 1 . 5 1 4 . 5 
7 8.L" 2 * 5 ? . ? 1 3 . 5 1 3 . 5 8 . 5 1 5 . 0 8 . 5 8 . 5 2 . 5 3 . 5 8 . 5 8 . 5 
8 4* . ; 4 . ' ' A 3 . r> 13 . -3 9 . * 9 . 5 4 . 5 4 . 5 1 3 . " 1 . 0 4 . 5 1 3 . 5 9 . 5 
9 9 T 2 . 5 2 , 5 2 . 5 6 . ? * * * * * * * * * * * * * * * * * * * * 8 . 0 * * * * 5 . 0 
xO 2*1/ 2 . u > . i 5 . 0 7 . Ü * • * * * # * * * * + * * * * * * * * * * 8 . 0 * * * * 5 . 0 
1 1 2 . ? 2 . 5 r>.0 5 , 0 7 . 0 * * * * * * * * * * * * * * * * * * * * 8 . 0 * * * * 5 . 0 
12 2*'^ 2.r> 4 . f 4 . 5 6 . «3 * * * * * * * * * * * * * * + * + * * * e.o * * * * 6 . 5 
13 1 4 . Ï ' (.... 5 1 1 . * 6 . 5 1 1 . 5 i 4 . 5 6 . 5 2 . 0 1 1 . 5 1 1 . 5 1 . 0 6 . 5 3 . 0 
14 1 5 . U 3 . t ; 8*5 •8*5 e . 5 2 . 0 8 . 5 8 . 5 8 . 5 1 3 . 5 1 . 0 3 . 5 1 3 . 5 
15 1 3 • y !»»i.' 1.>.^ 1 Ü . 0 1 0 . " 3 . 0 1 3 . 5 7 . ^ 1 3 . 5 1 3 . 5 1 . 5 7 . 5 1 . 5 
1 6 1 4 , 5 5 * u 1 1 . 3 1 1 . 5 11.5» 2 . 5 2 . 5 " • 0 8 . 0 1 4 . 5 1 . 0 8 . 0 1 1 . 5 
1 7 1 4 . 5 7 ,
 f: 3 . 5 7 . 5 14.. 5 3 . 1 ^ 3 . 5 1 1 . * 7 . 5 7 . 5 1 . 0 3 . 5 1 1 . 5 
18 1 4 , 0 1 1 ' . •? 6. r> 3.-5 3 . ? 1 . 5 6 . 5 6 . 5 1 0 . 5 1 4 . 0 1 .5 6 . 5 1 0 . 5 
19 •1 J t; 6 . r- 4 . 0 8 . 5 4 . 0 2 . 0 1 3 . 5 8 . 5 8 . 5 1 3 . 5 1 . 0 4 . 0 1 3 . 5 
20 . i ü . 5 10» 5 1 0 . i 6 . 0 6 , 0 1 4 . 5 1 4 . 5 3 . 0 1 0 , 5 l o . i> 1 . 0 6 . 0 1 0 . 5 
2 1 1 3 . ^ 9 , 0 4 . 5 4 . 5 2 . 0 2 . 0 Q.C) 1 5 . 0 9 . 0 9 . 0 2 . 0 9 , 0 9 . 0 
2 2 ' 1411;" 9*t? 9 . ü •3-.-S 2. »'*» 9 . 0 9 , 0 9 . 0 9*0 9 . 0 1 . 0 9 . 0 1 4 . 5 
rosu] tr. of two- d imenc iona l MDJ 
rULGZi f ^ i r n f n r i imnr -y /
















. 3 9 ? 4 
. 4 3 9 5 
,">':» 9 9 
• 3&7n 
. 5 5 3 5 
. 3 d 4 4 
. 4 830 
. 3 7 2 5 
. 4 6 7 9 
. 0 1 b4 
• t.^S-4 
. 6 3 1 4 
. 5 8 1 7 
,Ut34& 
« 
. a r ? ! ' ' 1 
. 2 0 5 4 
, 0 P 5 8 
. 2 3° 6 
. 0 6 9 6 
. 2 6 0 9 
. 7 1 9 0 
«324 3 
. 7 ó i ö 
, 4 3 3 6 
, 3 3 * . 2 
. ' J 1 5 4 
. 1 6 0 1 
, 3 ° 5 2 
bir> • i , t*G&> . ? 6 ^ *. 
Table 4. Data and results of two-dimensional MDS-procedure for countriea and money/financ 
o r d i a a l r a n k i n g s o f d e v e l o p m e n t a i d d a t a 
coun-
t.rior; 
Ml r.:2 m ïï 4 25 r^r, 
r e s u l b s o - twe 
'•irocodurc T.T 
-dirr.enciona 
ccuntr . ; .m 
1 3 . 5 3 . 5 5 . 0 2 . 0 1.0 6 . 0 - . 7 4 4 7 . 1 5 9 
2 ' 2 . 5 2 . 5 6 . 0 2 . 5 2 . 5 5 . 0 - . 5 9 6 1 - . 3 7 5 
3 3 .0 1 3 .0 5 . 0 3 . 0 1.0 6 . 0 - . 9 9 0 7 . 0 7 3 
4 3 . 0 3 . 0 3 . 0 3 . 0 3 . 0 6 . 0 - . 2 1 5 2 X.OÜO 
5 3 . 5 3 . 5 3 . 5 3 . 5 3 . 5 3 . 5 . 3 0 0 0 . 3 2 0 
6 3 . 5 3 . 5 6 . 0 3 . 5 1 .0 3 . 5 - . 2 4 3 6 - . 6 9 4 
7 4 . 0 4 . 0 4 . 0 4 . 0 1 . 0 4 . 0 - . 1 6 4 2 - . 3 1 0 
8 1.5 4 . 5 4 . 5 4 . 5 4 . 5 1.5 . 6 8 1 0 - . 6 5 0 
9 2 . 0 * * * * ^p ^r *n f * * * * * * * * 1.0 . 2 9 9 2 - . 4 3 1 
10 5 . 0 2 . 0 2 . 0 2 . 0 * * * * 4 . 0 . 9 8 6 9 . 7 8 3 
11 1.0 * * * * * * * * * * * * * * * * 2 . 0 - . 2 7 3 8 - . 0 1 3 
12 1.0 * * * * **** * * * * * * * * 2 . 0 - . 2 7 3 8 - . 0 1 3 
13 4 . 0 4 . 0 4 . 0 1.0 4 . 0 4 . 0 . 2 4 4 4 . 4 3 3 7 
14 4 . 5 2 . 5 6 . 0 2 . 5 1.0 4.5 - - . 7 1 2 1 - . 0 9 8 
15 3 . 0 1.5 6 . 0 4 . 5 1.5 4 . 5 - . 7 7 5 6 - . 4 4 8 2 
16 * * * * 4 . 5 4 . 5 2 . 5 1 .0 2 . 5 .1982 - . 5 5 1 6 
17 4 . 5 3 . 0 6 . 0 1.5 1.5 4 . 5 - . 2 4 1 3 - . 2 4 1 5 
18 • 4 .0 1.5 6 . 0 4 . 0 1 .5 4 . 0 - . 5 2 5 5 - . 5 1 8 4 
19 4 . 0 1.5 6 . 0 3 . 0 1.5 5 . 0 - . 7 9 1 6 - . 1 0 6 6 
20 4 . 0 4 . 0 4 . 0 1 .0 4 . 0 4 . 0 . 2 4 4 4 . 4 3 3 7 
21 4 . 5 2 . 0 6 . 0 2 . 0 2 . 0 4 . 5 - . 6 0 8 0 - . 0 8 7 6 
22 4 . 5 4 . 5 4 . 5 1 .5 4 . 5 1.5 . 9 5 2 5 - . 4 5 6 3 
results of two-dimensional 
KDG-procedure fo r d c -
yn 1 np tnnn f r\ ï' c\ n+'t'r i hu t ' 
31. - . 4 1 5 5 - . 0 0 5 7 
32' - . 4 3 4 6 - . 0 1 6 8 
E3 . 7 8 9 9 . 9 6 9 4 
E i - . 4 0 1 4 . 0 2 2 6 
E5 - . 5 0 9 7 - . 1 1 7 8 
126 . 9 7 1 2 - . 8 5 1 1 
Table 5 . Data and results of two-dimensional MDS-procedure for countries and develo 
